Abstract The safety and efficacy of sitagliptin as add-on therapy to glinides, rapid-acting insulin secretagogues, were evaluated for Japanese patients with type 2 diabetes mellitus. This 52-week study consisted of a 12-week double-blind period, followed by a 40-week open-label period. During the double-blind period, patients were randomized to sitagliptin 50 mg q.d. (S/S group) or placebo (P/S group) as add-on therapy to glinide monotherapy. During the open-label period, all patients in both groups were administered sitagliptin 50 mg q.d. (or 100 mg q.d. after up-titration). During the double-blind period, the overall occurrence of adverse experiences (AE) was similar in both treatment groups. The frequency of reported AE of hypoglycemia in both groups was low and not notably different. The nature of clinical AE during the open-label period for both groups was not notably different from that of clinical AE in the sitagliptin group during the double-blind period. The between-group difference in HbA1c least squares (LS) mean of change from baseline (95 % CI) at Week 12 was -1.1 % (-1.3, -0.8) in favor of sitagliptin (P \ 0.001). LS mean of reductions from baseline of fasting plasma glucose and 2-h postmeal glucose were significantly greater in the sitagliptin group than in the placebo group: -23.1 mg/dL (-32.2, -13.9) and -51.2 mg/dL (-67.4, -35.0), respectively (both P \ 0.001). The changes from baseline in glycemic data in the S/S group remained generally stable throughout the 52-week treatment period.
Introduction
Dipeptidyl peptidase-4 (DPP-4) inhibitors and rapid-acting insulin secretagogues (glinides) reduce plasma glucose levels by stimulating insulin secretion from pancreatic bcells, although by different mechanisms of action [1, 2] . DPP-4 inhibitors, for example sitagliptin, inhibit degradation of the incretin hormones glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP). These incretins then bind to their respective receptor (GLP-1R or GIPR) on pancreatic b-cells, activating adenylate cyclase and elevating intracellular concentrations of 3 0 5 0 -cyclic adenosine monophosphate (cAMP), thereby stimulating insulin secretion in a manner that depends on the plasma glucose level, such that greater amounts of insulin are released at higher glucose concentrations. In addition, when plasma glucose is elevated, GLP-1 reduces glucagon secretion by pancreatic a-cells. In contrast, glinides bind to the sulfonylurea (SU) receptor on pancreatic b-cells and promote insulin secretion by inhibiting the adenosine triphosphate (ATP)-dependent K ? channel in a manner that is independent of plasma glucose level. Thus, when added to glinide for patients with type 2 diabetes mellitus (T2DM) whose plasma glucose levels are not adequately controlled, sitagliptin is expected to achieve complementary glucose reduction.
Japanese patients with T2DM may have lower capacity to secrete insulin than patients of European ancestry, and, characteristically, relatively low levels of insulin secretion are observed after meals [3] . Thus, these patients are believed to particularly benefit from agents that promote insulin secretion from pancreatic b-cells. Glinides are characterized by more rapid reduction of plasma glucose than SU agents, and are used for correcting postprandial hyperglycemia. Although glinides are widely prescribed in Japan for treatment of patients with T2DM, there has been no reported study of sitagliptin as add-on to glinides for Japanese patients with T2DM. Because, as described above, sitagliptin causes insulin secretion by a mechanism different from that of glinides, the effect of adding sitagliptin to glinides was examined for Japanese patients with T2DM.
Materials and methods
This multicenter, randomized clinical trial (registered at http://www.clinicaltrials.gov as NCT01517321) was conducted at 30 sites in Japan from October 2011 to April 2013. The study design included an initial 12-week placebo-controlled, parallel-group, double-blind treatment period with sitagliptin 50 mg q.d. or placebo added to ongoing glinide (180-360 mg/day nateglinide or 15-60 mg/day mitiglinide) with diet and exercise therapy. This double-blind placebo-controlled period was followed by an open-label uncontrolled treatment period of 40 weeks, during which all patients received sitagliptin at a dose of at least 50 mg q.d. added to their ongoing glinide therapy. Patients in the placebo group during the doubleblind period were switched to sitagliptin 50 mg q.d. during the open-label period. Starting at Week 16, the sitagliptin dose could be up-titrated to 100 mg q.d. for both treatment groups if fasting plasma glucose (FPG) or HbA1c did not meet the prespecified criteria. This study was designed and conducted in accordance with the good clinical practice guidelines and ethical principles stated in the Declaration of Helsinki. The study protocol (ONO-5435-17, MK-0431 P282) was approved by the institutional review board at each study site, and all patients provided written informed consent.
This [4] .
Patients
In this study, patients were screened on the basis of JDScertified HbA1c values (HbA1c C7.0 to \10.0 %); C7.4 to \10.5 % after conversion to NGSP values. This study enrolled Japanese patients C20 years of age with T2DM (HbA1c C7.4 to \10.5 % and FPG C126 to B270 mg/dL) at Week-2; the patients had been on diet and exercise for C8 weeks and on glinide monotherapy for C12 weeks at Week 0. The main exclusion criteria were: -type 1 diabetes mellitus; -recent treatment with insulin, pioglitazone hydrochloride, GLP-1 analogues, DPP-4 inhibitors, SUs, or combination agents containing active ingredients listed above within 8 weeks before the start of the screening period; -the presence of progressive diabetes complications; -unstable cardiovascular disease or uncontrolled severe hypertension (systolic blood pressure [160 mmHg or diastolic blood pressure [100 mmHg); -increased serum creatinine ([1.5 mg/dL for men or [1.3 mg/dL for women) or increased alanine aminotransferase or aspartate aminotransferase [2-fold the upper limit of normal; -hemoglobin \11.0 g/dL for men or \10.0 g/dL for women; or -body mass index (BMI) \18 or [40 kg/m 2 .
Study design and procedures
The overall study design is shown in Fig. 1 . Patients who met all the eligibility criteria entered a 2-week, singleblind, placebo run-in period. Otherwise, patients on combination therapy with a glinide and other oral hypoglycemic agents (OHA) (a-glucosidase inhibitor and/or biguanides), and who met all the other eligibility criteria, could enter the 2-week placebo run-in period after a 6-week wash-out period of non-glinide OHA. This design ensured that all patients received at least 8 weeks of diet and exercise therapy and at least 12 weeks of glinide therapy (and at least 8 weeks as monotherapy) at a stable dose before randomization. All patients were instructed to follow a stable program of diet and exercise throughout the study.
Patients were eligible for randomization if they had an HbA1c C7.4 and \10.5 % and an FPG C126 and B270 mg/dL immediately before initiation of the placebo run-in and C75 % treatment adherence (on the basis of pill counts) during the placebo run-in period. Eligible patients were randomized to either sitagliptin 50 mg q.d. or matching placebo (1:1) for 12 weeks in a double-blind fashion, by use of a computer-generated allocation schedule.
On completion of the double-blind period, patients entered a 40-week, open-label treatment period. Patients who received sitagliptin during the double-blind period continued to do so in the open-label period (S/S group). Patients who received placebo in the double-blind period started to receive sitagliptin 50 mg q.d. on entry to the open-label period (P/S group). The dose of sitagliptin in the open-label period was up-titrated from 50 to 100 mg for patients meeting the protocol-specified criteria FPG C140 mg/dL from Week 16 to 36 or HbA1c C7.4 % from Week 24 to 36. After Week 40, the sitagliptin dose remained stable until completion of the study. Investigators were allowed to reduce the sitagliptin dose back to 50 mg q.d. if treatment with 100 mg q.d. was not regarded as well tolerated. The starting glinide dose was maintained during the entire 52-week period.
Meal tolerance tests (MTT) were performed at Weeks 0, 12, and 52 or at the visit for discontinuation, starting 30 min after administration of the study drug (at Week 0, patients were administered a dose of matching placebo) and just after administration of glinide. The test meal contained approximately 500 kcal (60 % carbohydrate, 15 % protein, and 25 % fat) and was to be consumed within 15 min. Blood samples were drawn before beginning the test meal, and 0.5, 1, and 2 h after beginning the test meal.
Study endpoints
The primary endpoint of this study was assessment of the safety and tolerability of addition of sitagliptin for 12 weeks and for up to 52 weeks.
Adverse experiences (AE) were monitored throughout the study up to 2 weeks post-treatment and were rated by investigators on the basis of their intensity and relationship to the study drug. Hypoglycemia was predefined as an AE of interest and was diagnosed by the investigators on the basis of patients' reports. Patients were instructed to measure self-monitored blood glucose (SMBG) values if they had clinical symptoms of hypoglycemia (e.g., sweating, anxiety, palpitations, headache, blurred vision, and loss of consciousness). Patients were instructed to notify the study site if the fasting SMBG values at any point were \60 or [270 mg/dL. During the study, safety and tolerability were also assessed by physical examination, monitoring of vital signs, electrocardiogram (ECG), and safety laboratory tests that included hematology, serum chemistry, and urinalysis. All laboratory assays were performed at one central laboratory (Mitsubishi Chemical Medience Corporation, Tokyo, Japan).
Changes from baseline in HbA1c, FPG, and 2-h postmeal glucose (2- , insulin AUC, and C-peptide AUC were assessed as exploratory endpoints at Weeks 12 and 52. In this study, the proportions of patients with HbA1c values meeting the therapeutic objectives of \7.0 and \6.5 % in HbA1c (JDS) (corresponding to \7.4 and \6.9 % in HbA1c (NGSP), respectively), were also assessed at Week 12. Although these criteria were the therapeutic objectives in Japan at the time of study design, a new therapeutic objective (\7.0 %) was applied in Japan from June, 2013. Therefore, in this paper, the proportions of patients with HbA1c values meeting the new HbA1c objective of\7.0 % at Week 12 were analyzed post hoc.
Statistical analysis

Safety and tolerability
Safety and tolerability analysis was performed for the all patients-as-treated (APaT) population. For the double-blind period, this consisted of randomized patients who received at least one dose of double-blind study drug. The AE of hypoglycemia during the double-blind period was prespecified as an event of interest. P values and 95 % confidence intervals (CI) for the between-group difference in the percentage of patients with events were calculated by use of the Miettinen and Nurminen (M&N) method.
For long-term safety assessment, the patient population included all patients who received at least one dose of sitagliptin in the open-label part of the study (i.e., from Week 12 to 52). Safety data were summarized by treatment group.
Efficacy
Efficacy analysis was performed for the full analysis set (FAS) population, which included all randomized patients who had taken at least one dose of study drug and had a baseline measurement or at least one measurement postrandomization. To evaluate continuous outcome change from baseline at Week 12, a constrained longitudinal data analysis (cLDA) method [5] included terms for treatment, previous OHA status (yes/no), type of glinide, time, and the interaction terms between time and the other main terms with the restriction of a common baseline mean across treatment groups. Missing values were handled by use of the cLDA model, without explicit imputation. The least squares (LS) difference and the corresponding 95 % CI were estimated from the cLDA model. A P value \0.05 (two-sided) was regarded as statistically significant. The proportions of patients with HbA1c values meeting the HbA1c objectives of \8.0 and \7.0 % at Week 12 were analyzed post hoc by use of the M&N method, stratified by previous OHA status and type of glinide. The last observation carried forward (LOCF) method was used to determine whether a value met the objective when the HbA1c measurement at Week 12 was not available. For HbA1c, FPG, and 2-h PMG, a subgroup analysis of glinide type was conducted in the context of the primary efficacy analysis model within each subgroup. The subgroup analyses for FPG and 2-h PMG were post hoc.
For long-term efficacy assessment, summary statistics for efficacy endpoints were provided by treatment group (S/S or P/S) at each time point in which the endpoint was measured up to Week 52; missing values were not imputed. At Week 52, the within-group mean change from baseline (i.e., Week 0) for all efficacy endpoints were assessed by use of a paired-Student's t test. For P/S, comparisons versus baseline (Week 0) were performed post hoc.
The effect of increasing the dose of sitagliptin to 100 mg q.d. was assessed post hoc. Among patients whose sitagliptin dose was increased and whose HbA1c value at the time of up-titration was C7.4 %, the proportion of patients with HbA1c values\7.0 % 12 weeks after up-titration was tabulated. In addition, for patients whose sitagliptin dose was increased and who completed the study, the proportion of patients with HbA1c values\7.0 % at Week 52 was also assessed. In these analyses, missing values were not imputed.
Results
Two hundred and one patients were screened, of whom 155 were randomized to treatment (75 to sitagliptin and 80 to placebo) (Fig. 2) . Demographic, anthropometric, and disease characteristics were usually balanced between the two treatment groups except for body weight. Mean body weight was slightly higher in the sitagliptin group than in the placebo group, but no statistically significant differences between the groups were found for demographic, anthropometric, or disease characteristics. (Table 1) . Patients had mild to moderate hyperglycemia with a baseline mean HbA1c of 8.5 % and mean FPG of 171.6 mg/dL. The average duration of known T2DM was 8.6 years and the mean BMI was 25.2 kg/m 2 . For most of the patients, nateglinide dose was 270 mg/day and mitiglinide dose was 30 mg/day, which is consistent with the usual dose of these glinides approved in Japan.
One hundred fifty patients completed the double-blind period and entered the open-label period; of those, 134 patients subsequently completed the open-label period (Fig. 2) .
Safety
Double-blind period (Weeks 0 through 12)
In the double-blind period (Weeks 0-12), the frequency of overall clinical AE reported was 26.7 % (20/75) in the sitagliptin group and 33.8 % (27/80) in the placebo group (Table 2) . Drug-related clinical AE occurred for 5.3 % (4/ 75) in the sitagliptin group and 5.0 % (4/80) in the placebo group (Table 2 ). There were no notable differences between treatment groups in the frequency of overall clinical or drug-related clinical AE at Week 12.
In the double-blind period, the frequency of serious clinical AE was low and usually similar in both treatment groups (2.7 % (2/75) in the sitagliptin group and 1.3 % (1/ 80) in the placebo group; Table 2 ). No serious drug-related clinical AE were reported for patients in either group (Table 2) . No patients discontinued because of a clinical AE ( Table 2) .
The proportion of patients with hypoglycemia AE, which was low for both groups, was numerically higher for sitagliptin than for placebo (4.0 vs. 1.3 %; 95 % CI -3.2, 10.1 %) for the between-group difference. (Table 2 ). All episodes of hypoglycemia were mild in intensity and none led to discontinuation of therapy.
During the double-blind period, the frequencies of laboratory AE and drug-related laboratory AE were 1.3 % (1/ 75) and 1.3 % (1/80) in the sitagliptin and placebo groups, respectively (Table 2) . No specific laboratory AE occurred for two or more patients in either group.
The change in body weight from baseline at Week 12 was -0.1 kg (95 % CI (-0.6, 0.3)) in the sitagliptin group and -0.4 kg (95 % CI (-0.7, -0.1)) in the placebo group. Whereas the change in body weight in the placebo group was statistically significant, no significant change was observed in the sitagliptin group. However, the reductions in weight in the two groups were small and not regarded as clinically meaningful.
Open-label period (Weeks 12 through 52)
Consistent with the longer period of observation for a patient population with T2DM, one or more clinical AE were reported for over half of the patients in both the S/S and P/S groups during the open-label period (Weeks 12 to 52; 52.8 % (38/72) of patients in the S/S group and 67.9 % (53/78) of patients in the P/S group; Table 2 ). Clinical AE reported with a frequency C5 % in either the S/S or P/S group included nasopharyngitis, hypoglycemia, cystitis, diarrhea, and constipation (Table 2) . Drug-related clinical AE were reported by 4.2 % (3/72) and 10.3 % (8/78) of patients in the S/S and P/S groups, respectively ( Table 2 ). The nature of clinical AE through Weeks 12-52 in both the S/S and P/S groups was not notably different from that during Weeks 0-12 in the sitagliptin group.
Serious clinical AE were reported for six patients in the S/S group and three patients in the P/S group. No serious clinical AE were believed by the investigator to be related to the study drug; one in the S/S group and none in the P/S group led to discontinuation because of clinical AE. No deaths were reported during the open-label period (Table 2) .
In the open-label period, the frequency of hypoglycemia AE was 1.4 % (1/72) in the S/S group and 10.3 % (8/78) in the P/S group ( Table 2 ). All episodes of hypoglycemia in the open-label period were regarded as either mild or moderate in intensity, none required medical attention, and no patient was discontinued from the study because of hypoglycemia AE.
In the open-label period, laboratory AE were reported by 5.6 % (4/72) patients in the S/S group and 3.8 % (3/78) patients in the P/S group, and drug-related laboratory AE were not reported in the S/S group and were reported by 1.3 % (1/78) patients in the P/S group; none was serious, and no patients discontinued because of a laboratory AE or a drug-related laboratory AE (Table 2 ).
Mean changes in body weight from Week 0 to Week 52 were 0.0 kg (-0.7, 0.7) and 0.1 kg (-0.5, 0.6) for patients in the S/S group and the P/S group, respectively. Efficacy Double-blind period (Weeks 0 through 12) Table 3 shows fasting glycemic endpoints at Week 12 for patients treated with the addition of sitagliptin or placebo to ongoing glinide therapy. After 12 weeks, a significant reduction from baseline of HbA1c in the sitagliptin group compared with the placebo group was observed (LS mean difference (95 % CI): -1.1 % (-1.3, -0.8), P \ 0.001, the first 12 weeks in Fig. 3) . At Week 12, a greater proportion of patients in the sitagliptin group than in the placebo group had HbA1c values meeting the objectives (at the time of the study) of \7.4 % (50.7 vs. 10.0 %, P \ 0.001), and \6.9 % (22.7 vs. 2.5 %, P \ 0.001). Similarly, a greater proportion of patients in the sitagliptin group than in the placebo group had HbA1c values meeting the objectives (new objectives) of \8.0 % (76.0 vs. 43.8 %, P \ 0.001), and \7.0 % (25.3 vs. 2.5 %, P \ 0.001).
A significant reduction of FPG from baseline was observed in the sitagliptin group compared with the placebo group at Week 12 (LS mean difference (95 % CI): -23.1 mg/dL (-32.2, -13.9), P \ 0.001, Table 3 and the first 12 weeks in Fig. 4) .
A significant mean reduction of 2-h PMG from baseline was also observed in the sitagliptin group compared with the placebo group (LS mean difference (95 % CI): -51.2 mg/dL (-67.4, -35.0), P \ 0.001, Table 4 ; Fig. 5 ). Other exploratory efficacy results in the fasting state and Tables 3 and 4 , respectively. 1,5-AG in the sitagliptin group improved significantly compared with the placebo group. The treatment difference in HOMA-b was also statistically significant (Table 3 ). The reduction in total glucose AUC from baseline in the sitagliptin group was significantly greater than in the placebo group. The total C-peptide AUC decreased significantly from baseline in the placebo group whereas that in the sitagliptin group was maintained at the baseline level (Table 4) .
Consistent results were obtained in analyses of changes from baseline of other measures of efficacy between the treatment groups at Week 12 that were supportive of the secondary findings.
The changes from baseline and between-group differences for HbA1c, FPG, and 2-h PMG at Week 12 in the subgroups of patients on the basis of glinide type (Table S1) were consistent with those for the entire cohort (Tables 3, 4) .
Significant reductions in HbA1c from baseline were observed during the open-label period in the S/S and P/S groups (P \ 0.001 for all time points; Table S2 and Fig. 3) . The proportion of patients with HbA1c values at Week 52 meeting the therapeutic objectives of\8.0 and\7.0 % was 71.0 and 35.5 %, respectively, in the S/S group, and 69.4 and 33.3 %, respectively, in the P/S group. The FPG and 2-h PMG were also significantly reduced from baseline (Week 0) at all time points in both the S/S and P/S groups (P \ 0.01 for all time points, Fig. 4 and after 52 weeks; Fig. 5) .
Results from measurement of other exploratory fasting and postmeal efficacy data at Week 52 are shown in Table S2 and Table S3 , respectively. With regard to the major data, 1,5-AG was significantly higher than baseline at Week 52 in both the S/S and P/S groups (all P \ 0.001). The total glucose AUC in MTT was significantly reduced from baseline at Week 52 in both the S/S and P/S groups (all P \ 0.001). The decrease in total insulin AUC from baseline at Week 52 was statistically significant in the S/S group (P = 0.018) but not significant in the P/S group (P = 0.980).
To provide additional glycemic efficacy data, dose titration of sitagliptin to 100 mg was allowed after Week 16 for patients meeting the predefined criteria of glycemic data. The sitagliptin dose was up-titrated for 57 out of the 72 patients in the S/S group and 62 out of the 78 patients in the P/S group. At 12 weeks post-escalation of HbA1c values were obtained from a total of 115 patients (S/S group, 54 patients; P/S group, 61 patients). Overall, 32.4 % (35/108) patients with a HbA1c C7.4 % before up-titration achieved HbA1c \7.0 % (treatment target achievement Data are expressed as mean ± SD or n (%)
PBO placebo, SITA sitagliptin Safety and efficacy of addition of sitagliptin to rapid-acting insulin secretagogues in… 161 rate) at 12 weeks after up-titration. Additionally, among all patients whose dose was up-titrated, 72 patients completed the study; 22.2 % (16/72) of these patients had an HbA1c \7.0 % at Week 52.
Discussion
Addition of sitagliptin to glinide monotherapy was generally well tolerated by Japanese patients with T2DM receiving glinide monotherapy during both the doubleblind (12-week) and open-label (52-week) periods. There were no notable differences in the nature of clinical AE or drug-related clinical AE during long-term administration of sitagliptin (Week 52) compared with short-term use of the drug (Week 12). The frequency of reported hypoglycemia AE in the sitagliptin group (4.0 %) relative to the placebo group (1.3 %) was low and was not notably different at Week 12. In the sitagliptin and placebo groups, all reported hypoglycemia AE were mild in intensity and none led to discontinuation of therapy, which is consistent with the glucose-dependent increase in insulin secretion and the suppression of glucagon release with incretin-based therapy [6] . An undesired side effect of some OHA (e.g., peroxisome proliferator-activated receptor (PPAR)c agonists and SUs) is increased body weight [7] . In this study, no clinically meaningful increases in weight were noted for sitagliptin-treated patients. Addition of sitagliptin for 12 weeks resulted in significant reductions of HbA1c, FPG, and 2-h PMG compared with placebo for Japanese patients with T2DM whose glycemic control was not adequate with glinide monotherapy. The LS mean difference of change of HbA1c from baseline was -1.1 %, and the proportion of patients achieving the objectives of HbA1c \8.0 and \7.0 % after sitagliptin treatment was greater than for placebo. Over the 52-week study period, which included the option for uptitration of sitagliptin, the efficacy data (HbA1c, FPG, and 2-h PMG) remained stable, although limited to the HOMA-IR homeostasis model assessment of insulin resistance, HOMA-b homeostasis model assessment of b-cell function, n number of patients who provided measurements at Weeks 0 and 12 *** P \ 0.001 conditions within the study protocol. In addition, the observed reductions of HbA1c from baseline of 0.8 and 1.0 % are clinically meaningful. Of the 108 patients who did not achieve the objective of HbA1c C7.4 % with sitagliptin 50 mg, 35 patients (32.4 %) achieved the objective of HbA1c C7.0 % after up-titration to sitagliptin 100 mg. This result is consistent with results from previous studies of sitagliptin as monotherapy [8] and as add-on to metformin [9] , pioglitazone [10] , and glimepiride [11] , and a-glucosidase inhibitor [12] among Japanese patients. Furthermore, an improvement in HOMA-b was observed in the sitagliptin group compared with the placebo group, suggesting that addition of sitagliptin to glinide therapy may improve the function of pancreatic b-cells among Japanese patients. This result was consistent with those from previous multinational studies showing that treatment with sitagliptin as monotherapy or as add-on therapy improved HOMA-b [13, 14] . In addition, improvement in 1,5-anhydroglucitol in the sitagliptin group compared with the placebo group was demonstrated. Because 1,5-anhydroglucitol is a more sensitive indicator of changes in glucose levels than HbA1c and is useful in conjunction with HbA1c to assess glycemic control, sitagliptin add-on to glinide monotherapy may improve postprandial hyperglycemia, by reducing fluctuation of glucose levels, which is a risk factor for macrocardiovascular disease among T2DM patients [15] [16] [17] .
Glinides, widely prescribed in Japan for treatment of patients with T2DM, stimulate insulin secretion by binding to SU receptors on pancreatic b-cells, exerting antihyperglycemic effects within a short time after dosing, and improving postprandial hyperglycemia. Japanese patients with T2DM may have a lower capacity to secrete insulin than patients of European ancestry with obesity, and AUC total area under the concentration-versus-time curve, n number of patients who provided measurements at Weeks 0 and 12 *** P \ 0.001, ** P \ 0.01 Thus, antihyperglycemic agents that target postprandial hyperglycemia, for example glinides or a-glucosidase inhibitors (a-GIs) are preferable for Japanese patients. However, insulin secretagogues (glinides or SUs) are known to be associated with a risk of hypoglycemia. Considering the clinical use of anti-diabetic drugs, the efficacy and safety results obtained in this study suggest that adding sitagliptin to glinide might be more appropriate for the patients with inadequate glycemic control on glinide monotherapy than increasing the dose of glinide or switching to SU because of a lower risk of hypoglycemia and efficacy.
